A granulosa cell-inhibitory factor (GCIF) of low molecular mass from bovine follicular fluid inhibits the proliferation of bovine granulosa cells in vitro and the growth of large follicles in rats in vivo. The present study examined 
Introduction
Replication of granulosa cells is dependent on appropriate gonadotrophic and steroidal hormone stimuli. FSH and oestradiol are known to cause a synergistic enhancement of granu¬ losa cell replication and aromatase activity in vivo and in vitro (Hammond et al, 1982; Hseuh, 1986) . However, the actions of these hormones are now thought to be modified by locally produced factors in the ovary. As the significance of these putative intraovarian regulators becomes increasingly recog¬ nised, much attention is being focused on the role of the peptide growth factors, epidermal growth factor (EGF) and insulin-like growth factors (IGFs) (Adashi et al, 1985) . These growth factors are among the most potent stimulators of granulosa cell growth in vitro (Gospodarowicz and Bialecki, 1979) . In vivo granulosa cells are known to have receptors for both EGF (Brigstock et al, 1989) and IGF-I (Kotsuji et al, 1990) , although the precise role of these growth factors in vivo is, as yet, not fully understood (Driancourt, 1991) . The Hynes et al. (1996) reported the partial purification of a granulosa cell inhibitory factor (GCIF) of low molecular mass from bovine follicular fluid that inhibited granulosa cell pro¬ liferation in vitro. In this paper we report on the ability of GCIF to modulate the effects of FSH, androstenedione, EGF and IGF-I on bovine granulosa cells in vitro.
Materials and Methods
Culture of granulosa cells Granulosa cells were harvested from follicles of diameter 2-10 mm (medium follicles) and cultured as described by Hynes et al (1996) . After an initial preculture period of 24 (Donaldson and Ward, 1985 18 replicates. There was a significant stimulatory effect (P < 0.01) of androstenedione and inhibi¬ tory effect (P< 0.01) of GCIF on cell proliferation. There was also a significant interaction of androstenedione and GCIF (P < 0.01).
absence of FSH (Fig. 2) or androstenedione (Fig. 3) (Fig. 4) . GCIF also inhibited (P < 0.01) the stimulatory effect of 10 ng IGF-I ml~on granulosa cell proliferation but did not totally abolish the stimulatory effect of IGF-I at any of the concentrations tested (Fig. 5 (Fig. 6 ). There was a significant interaction (P< 0.01) between FSH and IGF-I which was due to the failure of their stimulatory effects to be additive.
The stimulatory effect of IGF-I was markedly decreased (P<0.01) by GCIF but it is clear (Fig. 6) (Fig. 6 ).
Discussion
We have previously reported (Hynes et al, 1996) GCIF (ng ml"1) Fig. 6 . Effect of granulosa cell-inhibitory factor (GCIF) ( , no GCIF; 100 ng GCIF ml"1) in modulating the effects of FSH (50 ng ml"1), insulin-like growth factor I (IGF-I) (50 ng ml"1) and FSH plus IGF-I on aromatase activity of bovine granulosa cells. Values are means ± sem based on eight replicates. There were significant stimulatory effects of FSH and IGF-I (P < 0.01) and an inhibitory effect of GCIF (P < 0.01) on aromatase activity. There were significant interactions between GCIF and IGF-I, and FSH and IGF-I (P < 0.01).
reported here, the ability of GCIF to modify the effects of FSH, androstenedione, IGF-I and EGF on granulosa cell proliferation and aromatase activity was investigated. (Kigawa et al, 1986) .
Treatment of granulosa cells with FSH, the major stimulator of follicular maturation, induces high concentrations of aromatase enzymes which convert androgens to oestrogens (Jia et al, 1986 ). Oestrogens in turn increase granulosa cell proliferation (Driancourt, 1991 DiZerega, 1989) . EGF is one of the most potent stimulators of granulosa cell proliferation (May et al, 1988) . Recent data has suggested that EGF is present in follicular fluid and that it is secreted locally by follicular cells (Westergaard and Yding-Andersen, 1989 (Gougeon, 1982; Garzo and Dorrington, 1984 
